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Japanese Laid-open Utility Model 
Laid-open Number: Hei 1-155654 

Laid-open Date: October 25, 1989 

Application Number: Sho 63-052346 

Filing Date: April 19, 1988 

Applicant: Victor Company of Japan, Limited. 

SPECIFICATION 

1. Title of the Device 

Battery Pack Mounting Structure 

2. Scope of Claim for Utility Model Registration 

A battery pack mounting structure in which a bottom portion 
of a battery pack having an engagement protrusion on either side 
thereof is inserted into an opening of a mounting portion, and in 
which the battery pack is caused to slide to cause the engagement 
protrusion to be engaged with a lock groove of the mounting portion, 

characterized in that the battery pack mounting structure is 
equipped with a stopper member provided slidably on an outer side 
surface of the mounting portion so that the stopper member opens 
and closes the opening, and an urging member urged toward a position 
where the opening is closed, with the stopper member being opposed 
to an end portion of the battery pack mounted to the mounting portion . 

3 . Detailed Description of the Device 
Field of Industrial Application 

The present device relates to a battery pack mount ing structure 
and, in particular , to a battery pack mount ing structure constructed 



l 



so as to reliably retain a battery pack. 
Prior Art 

Fig. 6 shows an example of conventional battery pack mounting 
structures. In Fig. 6, a battery pack 1 is a rechargeable battery 
attached for use to the grip portion, etc. of a video camera (not 
shown) . On either side of the bottom portion of the battery pack 
1, there are provided a plurality of (in Fig. 6, three on either 
side) engagement protrusions la protruding sidewise. The 
engagement protrusions la have a predetermined length, and are 
arranged at fixed intervals, with recesses lb being formed between 
the engagement protrusions la. A positive electrode is provided 
on the upper surface of each of some engagement protrusions la, 
and a negative electrode is provided on the upper surface of each 
of other protrusions la. 

Before use, the battery pack 1 is charged by a battery charger 
2 . The battery charger 2 has a mounting portion 2a on the upper 
surface thereof. The mounting portion 2a has an upper opening 2b 
and a side opening 2d on the end surface 2c side. On either side 
of the upper opening 2b, there are provided recesses 2e of a 
configuration corresponding to the engagement portions la of the 
battery pack 1, and engagement portions 2f arranged between the 
recesses 2e and protruding inwardly (Positive and negative 
electrodes are provided on the lower surfaces of the engagement 
portions 2f ) . Further, integrally provided on a mounting surface 
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2g is a locking hook 3 which is to be fitted into a recess (not 
shown) provided on the bottom surface of the battery pack 1 and 
is adapted to lock the recess so that the battery pack 1 will not 
be detached. The locking hook 3 has at its forward end a substantially 
triangular lock portion 3a, which protrudes upwardly from the 
mounting surface 2g. 

When mounting the battery pack 1 to the battery charger 2, 
the bottom surface of the battery pack 1 is first opposed to the 
mounting portion 2a of the battery charger 2 . Then, the engagement 
protrusions la of the battery pack 1 are matched with the recesses 
2e of the mounting portion 2a, and the battery pack 1 is lowered 
in the direction of an arrow C so as to fit the engagement protrusions 
la into the recesses 2e. In this process, the engagement portions 
2f of the mounting portion 2a are, in turn, fitted into the recesses 
lb of the battery pack 1, and the locking hook 3 abuts the bottom 
surface of the battery pack 1 and retracts into the mounting surface 
2g . As a result , the bottom portion of the battery pack 1 is inserted 
into the upper opening 2b of the mounting portion 2a and into the 
side opening 2d on the end surface 2c side. 

Next, when the battery pack 1 slides in the direction of an 
arrow A, the engagement protrusions la of the battery pack 1 are 
fitted into grooves under the engagement portions 2f of the mounting 
portion 2a. As a result, the electrodes of the battery pack 1 are 
connected with the electrodes of the battery charger 2 . At the same 
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time, the forward-end lock portion 3a of the locking hook 3 is fitted 
into the recess in the bottom surface of the battery pack 1, whereby 
the operation of mounting the battery pack 1 is completed. 

After charging, the battery pack 1 is detached by procedures 
reverse to the above-described ones . That is , when the battery pack 
1 is caused to slide in the direction of an arrow B, the locking 
hook 3 is downwardly displaced by its pressing force, and the lock 
of the battery pack 1 is canceled, so the battery pack 1 to be raised. 
Problems to be solved by the Device 

When the video camera with a battery pack as described above 
is to be used outdoors, etc. , it is required that a single battery 
pack enables the video camera to be used for a longer period of 
time. Thus, a battery pack of a large capacity is of ten used . However, 
as the capacity of a battery pack increases , its weight also increases , 
so that, when charging is to be performed with a battery pack 1 
of a large capacity mounted to the battery charger 2 shown in Fig. 
6, the following problems are involved. 

In the battery pack mounting structure shown in Fig. 6, when 
an impact from outside acts on the battery charger 2 during charging, 
due to the large weight of the battery pack 1 , the lock of the locking 
hook 3 is canceled, and the battery pack lis displaced in the direction 
of an arrow B to be detached from the battery charger 2 . 

It might be possible to prevent this detachment of the battery 
pack 1 by (1) making the elastic force of the locking hook 3 stronger, 
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(2) providing a lock mechanism for locking the locking hook 3 in 
a state where the locking hook 3 is engaged with the recess in the 
bottom surface of the battery pack 1, etc. 

However, in the above method (1) , the load involved when 
mounting the battery pack 1 increases, resulting in a rather poor 
usability. In the above method (2) , due to the lock mechanism, the 
construction becomes rather complicated, and since the number of 
parts increases, the production cost becomes rather high. Further, 
it is necessary to perform a locking operation and a lock canceling 
operation . 

It is an object of the present device to provide a battery 
pack mounting structure in which the above-mentioned problems have 
been solved. 

Means for solving the Problems and Operation thereof 

According to the present device, there is provided a battery 
mounting structure equipped with a stopper member which is provided 
slidably on an outer side surface of a mounting portion so as to 
open and close an opening, and an urging member which is urged toward 
a position where the opening is closed, with the stopper member 
being opposed to an end portion of the battery pack mounted to the 
mounting portion, in which the battery pack is reliably retained 
by the mounting portion. 
Embodiment 

Figs . 1 and 2 show a battery pack mounting structure according 
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to an embodiment of the present device. 

In the figures, a mounting portion 11a is provided on the upper 
portion of a battery charger 11. A battery pack 12 is mounted to 
the mounting portion 11a, and is charged by the battery charger 

11 . The battery pack 12 is of the same configuration as the battery 
pack 1 shown in Fig. 6, and has on either side of the bottom portion 
12a thereof a plurality of engagement protrusions 12b (with 
electrodes on the upper surfaces thereof) and a plurality of recesses 
12c, which are provided alternately. 

The mounting portion 11a of the battery charger 11 has an upper 
opening lib and a side opening 11c. On either side edge portion 
of the upper opening lib, there are provided recesses lid 
corresponding to the engagement protrusions 12b of the battery pack 

12, and engagement portions lie corresponding to the recesses 12c. 
The engagement portions lie protrude into the upper opening lib, 
so that their lower surfaces form lock grooves llf into which the 
engagement protrusions 12b are fitted (each lock groove llf has 
an electrode) . 

The battery charger 11 has a main body 13, which is formed 
by integrally combining an upper case 13a and a lower case 13b, 
with a stopper member 14 being assembled to an outer side surface 
13c of the main body 13. 

As shown in Figs. 3(A) through 3(C), the stopper member 14 
is composed of a stopper main body 14a opposed to the outer side 
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surface 13c of the main body 13, an arm portion 14b protruding from 
the back surface of the stopper main body 14a, a through-hole 14c 
provided at the distal end of the arm portion 14b and extending 
in the vertical directions, and a knob 14d protruding from 
substantially the center of the surface of the stopper main body 
14a. Asperities forming a non-slip surface are provided at the end 
surface of the knob 14d. 

As shown in Figs. 2(A) through 2 (C) , the stopper member 14 
of the above-described configuration is mounted by fitting the arm 
portion 14b into an opening 13d provided in the outer side surface 
13c of the battery charger 11 . Further, the through-hole 14c formed 
in the arm portion 14b is fit-engaged with a cylindrical rib 13ai 
protruding from within the upper case 13a. The rib 13a x is engaged 
with a rib 13bi protruding within the lower case 13b, and is threadedly 
engaged therewith by a bolt 15 inserted into the rib 13bi from the 
bottom surf ace of the main body 13 . Further, aboard 16 of the battery 
charger 11 is held between the ribs 13ai and 13bi. 

Reference numeral 17 indicates a coil spring (urging member) , 
which is wound around the outer periphery of the rib 13ai and is 
arranged in a compressed state between the arm portion 14b of the 
stopper member 14 and the board 16. Thus, the board 16 functions 
as a spring shoe, and the stopper member 14 is pressurized upwardly 
(in the direction of an arrow D) by the resilient force of the spring 
17, that is, toward a position where it closes the side opening 
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11c. 

The opening 13d, into which the arm portion 14b of the stopper 
member 14 is fitted has a vertical dimension larger than the height 
dimension of the arm portion 14b. Thus, the stopper member 14 is 
provided so as to vertically slide while guided by the rib 13a x . 

Further, a plurality of ribs 13e protrude from the outer side 
surface 13c of the upper and lower cases 13a and 13b so as to vertically 
extend. Thus, the stopper member 14 moves vertically, with its back 
surface sliding on the ribs 13e, so the slide resistance is reduced. 

Further, a circular hole 13f is formed in the outer side surface 
13c, and a cable (not shown) connected to an AC 10 0V power source 
is passed through the hole 13f . In view of this, the stopper main 
body 14a of the stopper member 14 is formed in a configuration making 
it possible to avoid the hole 13f , and the hole 13f is not blocked 
if the stopper member 14 moves downwards. 

Next, the operation of mounting the battery pack 12 to the 
battery pack mounting structure constructed as described above will 
be illustrated. 

First, as shown in Figs. 1 and 4(A) , the bottom portion 12a 
of the battery pack 12 is opposed to the mounting portion 11a of 
the battery charger 11, and the battery pack 12 is lowered in the 
direction of an arrow C. As a result, the bottom portion 12a of 
the battery pack 12 is fitted into the upper opening lib and the 
side opening 11c of the mounting portion 11a. Then, as shown in 
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Fig. 4 (B) , the bottom portion 12a of the battery pack 12 abuts the 
stopper member 14, and lowers it against the resilient force of 
the spring 17 . The stopper member 14 descends smoothly while guided 
by the rib 13ai. In this way, during the operation of mounting the 
battery pack 12, the spring 17 serves as a cushion, so that the 
feel in the mounting operation is a satisfactory one . Simultaneously 
with the downward movement of the stopper member 14, the engagement 
protrusions 12b of the battery pack 12 are fitted into the recesses 
lid of the mounting portion 11a. 

Next, as shown in Fig. 4(C), the battery pack 12 is caused 
to slide in the direction of an arrow A. As a result, the engagement 
protrusions 12b of the battery pack 12 are fitted into the lock 
grooves llf formed under the engagement portions lie of the mounting 
portion 11a . As a result , the engagement protrusions 12b are engaged 
with and locked to the engagement portions lie, and the electrodes 
(not shown) provided on the engagement protrusions 12b are 
electrically connected to the electrodes (not shown) on the battery 
charger 11 side, which are provided in the lock grooves llf. 

Further, when the battery pack 12 slides in the direction of 
the arrow A and its end portion 12ai passes over it, the stopper 
member 14, which has been pressed by the bottom portion 12a of the 
battery pack 12 to move downwardly, is caused to move upwardly by 
the resilient force of the spring 17 as shown in Fig. 4 (C) , closing 
the side opening 11c. Thus, the upper portion of the stopper main 
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body 14a of the stopper member 14 is restored to the height at which 
it is opposed to the end surface 12ai of the bottom portion 12 of 
the battery pack 12 . 

In this way, as shown in Fig. 5, the battery pack 12 is prevented 
from being separated in the direction of the arrow D due to the 
locking of the engagement protrusions 12b by the engagement portions 
lie of the battery charger 11, and the bottom port ion 12a is prevented 
from being separated in the direction of the arrow B by the stopper 
member 14, thus completing the mounting operation. Further, the 
battery pack 12 is prevented from being separated in any other 
direction by the peripheral edge portion surrounding the upper 
opening lib of the mounting portion 11a. 

Thus, the battery pack 12 undergoes charging while retained 
by the battery charger 11 in a state in which separation is impossible . 
If, while charging is being thus conducted, an external force is 
applied, for example, to the battery charger 11 to make the battery 
pack 12 inclined toward displacement in the direction of the arrow 
B, the battery pack 12 is prevented from being detached from the 
mounting portion 11a due to the abutment of the bottom portion 12a 
against the upper portion of the stopper member 14, thus preventing 
the battery pack 12 from being detached. When the capacity of the 
battery pack 12 has been increased for long-term use, an increase 
in the weight of the battery pack 12 is involved. When the weight 
of the battery pack 12 has been thus increased, the battery pack 
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12 will attempt to move with a still larger force if an external 
force is applied to the battery charger 11. However, regarding the 
direction of the arrow B, the stopper member 14 keeps the side opening 
11c closed. Further, the stopper member 14 is engaged with the rib 
13ai of the upper case 13, so that detachment of the battery pack 
12 is prevented reliably. 

After the completion of the charging, by pushing down the knob 
14d of the stopper member 14, the stopper member 14 moves downward 
to the position where it opens the side opening 11c as shown in 
Fig .4(B). As a result , the battery pack 12 can move in the direction 
of the arrow B. Thus, the battery pack 12 is detached by procedures 
reverse to the above-described ones. That is, the battery pack 12 
is once drawn out in the direction of the arrow B, and the engagement 
protrusions 12b are detached from the engagement grooves llf . Then, 
the battery pack 12 is raised upwardly (in the direction of the 
arrow D) to be detached from the battery charger 11. 

In this way, it is possible to reliably retain the battery 
pack 12 with a simple structure, so that the operation of mounting 
and detaching the battery pack 12 is easy to perform. Further, a 
reduction in production cost is achieved. Further, it is possible 
to visually check from the position of the stopper member 14 whether 
the battery pack 12 has been reliably mounted or not, which is 
convenient . 

While in the above-described embodiment the battery pack 



mounting structure of the present device is applied to a battery- 
charger, this should not be construed restrict ively . Needless to 
say that the present device is also applicable to other electronic 
apparatuses used with a battery pack mounted thereon. For example, 
it is also applicable to the battery mounting portion of a video 
camera. In particular, when a battery pack is mounted to the grip 
portion of a video camera , the battery pack is to be directly grasped . 
In this case, to enable the video camera to be easily carried, the 
battery pack may be somewhat inclined in the mounted state. Then, 
the stopper member is constantly subjected to the weight of the 
battery pack, so when using a battery pack of a large capacity, 
it is possible to retain the battery pack in a stable manner due 
to the above-described stopper member. 

While in the above-described embodiment a plurality of 
engagement protrusions are provided on the bottom portion of the 
battery pack, this should not be construed restrictively . Needless 
to say that the present device is also applicable to a construction 
in which a battery pack with a continuous engagement protrusion 
extending in the longitudinal direction thereof is mounted to the 
mounting portion of a battery charger by sliding. 
Effects of the Device 

As described above, in the battery pack mounting structure 
of the present device, even when a heavy battery pack is mounted, 
it is possible to reliably prevent detachment of the battery pack 



due to the stopper member. Further, since it can be realized in 
a simple construction, the present device does not involve any 
increase in production cost. Further, the operation of mounting 
and detaching the battery pack is easy to perform. Furthermore, 
it is possible to see from the position of the stopper member whether 
the battery pack has been positively mounted or not, which means 
it is advantageously possible to easily perform visual checking 
on the mounting condition of the battery pack, etc. 
4 . Brief Description of the Drawings 

Fig. 1 is an exploded perspective view for illustrating a 
battery pack mounting structure according to an embodiment of the 
present device; Figs . 2 (A) , 2 (B) , and 2 (C) are a side view, a partially 
cutaway plan view, and a longitudinal sectional view, respectively, 
for illustrating a main portion of the mounting structure of the 
present device; Figs. 3(A), 3(B), and 3(C) are diagrams showing 
the configuration of the stopper member; Figs. 4 (A) , 4 (B) , and 4 (C) 
are diagrams for illustrating a battery pack mounting operation; 
Fig . 5 is a perspective view of a battery pack as mounted to a battery 
charger; Fig. 6 is a perspective view for illustrating a conventional 
battery pack mounting structure. 

11 battery charger, 11a mounting portion, 12 battery pack, 
12b engagement protrusion, lib upper opening, 11c side opening, 
lie engagement portion, llf lock groove, 13a upper case, 13b lower 
case, 14 stopper member, 15 bolt, 17 coil spring 
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